The various air pollutants generated by steel and iron producing industries, at selected sites of Rourkela were analysed. A significant decrease in pH was noted. The variation in SPM, sulphate concentration and other parameters were found to be excessive due to heavy pollution load in air. Along with industrial pollution heavy vehicular pollution was also observed. A substantial negative relationship was obtained between ambient air quality of the city and biochemical parameters.
have made their contribution in the study of urban and industrial air pollution. Rourkela is known to be one of the most significant industrial town in Orissa, India. This whole Industrial Complex is classified by a peak range and the peak is practically a separation boundary between the localities of the township and the "Old Rourkela". This Township has a number of residential areas and these residential areas are very well planned to protect the pollution load. In the Bondamunda area situated at other side of the hill range of Civil township, many medium and small scale industries, like cement factories, refractories, sponge iron plant and chemical plants along with RSP are located and cause huge pollution in that area (Naik et.al. 1998 ). The required raw materials for the steel industries such as coal, hematite, limestone, dolomite etc. are easily available within a few kilometres of radius of the plant itself. Besides these, huge amounts of raw materials come from its own captive mines (OPSC Report-2006 East longitude at the elevation of about 219 meter above mean sea level. The industrialisation in the area was started more than three decades back and has made rapid progress due to better communications, abundance of iron ore, lime stone, dolomite etc. in this area as well as in nearby areas. Water from river Brahmaniand is available for various activities and availability of other basic facilities have also been responsible for rapid growth of industries in the area (Pulugurtha et.al.2006 ).
Industrial Activities in Rourkela:
The degradation of air quality in Rourkela city and the command area of this town are mostly due to RSP along with many small and medium scale industries present within and nearby city. (Kavuri et.al.2013) .The following are some of the industries, which are the major sources of air pollution in and around the city: 
MATERIAL AND METHODS
In order to assess the existing air quality of the Rourkela city, the first step in this direction is the evaluation of ambient air quality which indicates the quality of surrounding air. The survey work was undertaken in order to evaluate the existing concentration of various pollutants in an area over a time period to form an information base as well as the impact of pollutants on air quality. Two monitoring stations were selected as fixed stations, whereas few other sporadic measurements of air quality were done in seven stations in different locations of the area. At those two fixed locations three sets of samples of 8 hourly average samplers were collected for 24 hours in twice a week and for other locations 8 hr. average samples were collected. The following parameters were monitored during the period:
Suspended particulate matter -Sulphur Dioxide -Oxides of Nitrogen The sampling and analytical procedure followed during this ambient air quality monitoring is based on the procedure laid down in standard methods.
RESULTS AND DISCUSSION

Statistics of SPM level Analysis:
The statistics of the level of suspended particulate matter (SPM) in the ambient Air quality at various locations in the Steel city Rourkela are presented in Table 1 and Fig. 1 ) except Sector-6 and Luakera area. Regarding the concentration of gaseous pollutants the oxides of Sulphur level mostly remained higher in most of the stations. SPM level was higher in some stations in winter season and in Basanticolony the average concentration of SPM was more throughout the year indicating higher values of pollution in that area and the people are affected mostly by respiratory diseases (Joshi et al. 2011 ).
Rain Water Analysis:
As per the current definition of acid Rain, the precipitation of acid Rain is defined as rain (snow, sleet or hail) with a pH of 5-6, since the atmospheric carbon dioxide gets dissolved in rain water to form carbonic acid. Thus pH value less than 5.1 would indicate the acidic nature of rain water. The first rain during the onset of monsoon in this area was collected for analysis in order to assess the rain water quality. The first rain has been considered to have scavenged the acidic gaseous substances present in the air by dissolving those in rain water. pH values determined for water samples have been presented in Table 2 , which that The pH of the seven samples of rain water was determined and the data has been given in Table 2 , which shows that pH in only two cases was found to be below 5.6. The range of pH in rain water was analysed to be 5.4 to 6.8. (Yadav et.al.2012) This indicated that the atmosphere of Rourkela city and nearby areas contains appreciable amount of sulphur dioxide and oxides of nitrogen in some pockets of the urban area.
Dust Fall Measurement: Determination of Suspended
Particulate Matter in ambient air by high volume air sampler only restricts the particles within range of 100-micron size. In order to assess the total, fall out of the dust, in the locality, dust fall measuring jars were kept in different locations in the area during the pre-monsoon period. Water with one percent Copper Sulphate solution kept in the containers to arrest the dust collected from becoming wind borne and also to avoid algal growth in the container. The containers were exposed for 30 days in order to have a collection of dust over a period of month. (Mamta et. al. 2010) . The collected dust during the month were estimated gravimetrically and the results are shown in Table 3 Rourkela. Eight Road Transactions spread over in various parts of the town were designated for this purpose.These road transaction were having varying traffic densities.
Air quality monitoring for sulphur dioxide, oxides of nitrogen and suspended particulate matter was carried out by employing Envirotech high volume sampler. Glass Microfiber filter papers (GF/A) capable of accumulating particulate matter were used to estimate the suspended dust load along with the amount of lead in the air. Monitoring of Air Quality was carried out in the morning hours considering the maximum traffic load (Shukla et. al.2010 ).
Lead in Air:
The Glass Fibre Filter Paper is used in the air monitoring was digested in micro digestion unit and then the lead content in that digested samples were estimated by using atomic absorption spectrophotometer(AAS)
The results of the lead content in air as estimated is presented in Table 4 .
The road transactions around Panposh, where maximum traffic density was found were vastly polluted with air borne sulphurdioxide, suspended particulate matter and lead, whereas the ambient air of lower traffic density zone was having lower levels of pollution which were much lower than the prescribed level (Bhuyan et. al.2010 ). The lead level in the air follows the same pattern and with the gradual increase in traffic density there was an equivalent increase in the ambient lead 
Lead in Leaves:
The Lead released from the automobiles remains in the atmosphere and get deposited on the leaves of the road side plants. The deposit of lead on leaves is due to the aerial fall out. In order to know this deposit, leaves were collected from various plant species on the road side of Rourkela City and were digested with acid in micro digestion unit and the lead content in the digested sample was estimated by atomic absorption spectrophotometer and the results are presented in Table 6 (Naik et. al.2005 ).
Lead concentration in the leaves of different plants at different locations varied considerably. Cassia accidentals and Elcus religiosa were the best accumulator of lead. However, the maximum of lead was invariably found in the foliage of plants growing along the road with maximum traffic density. The minimum amount of lead was also recorded in the leaves of plants away from the road side, where the traffic density was low.
Sulphate in Leaves:
Sulphur Dioxide is known to be rapidly absorbed by leaves of the tree and over a wide range, its flux is nearly linear with concentration and the duration of the contact. Though there is no empirical or definite relationship exists between the aerial load of pollutants and the amounts gathered in foliage, but sulphate content in sulphur dioxide exposed in the plants, tend to increase due to the oxidation of sulphur dioxide derive sulphite to sulphate (Kavuri et. al.2013) The study was conducted to determine the levels of (169) accumulated sulphur (Sulphate) in the foliage of most common avenue trees growing along road stretches of Rourkela City with varying traffic densities (Panda et.al. 2011) Sulphate in the dry-leaf was determined by using the turbidity method and the results obtained are reflected in the Table 7 .
Sulphate content in leaves as mentioned in above Table 7 indicates that Annona squamosal leaves has highest concentration. The Sulphur dioxide released from automobiles is absorbed by the leaves and the absorbed sulphur dioxide is rapidly hydrated and forms phytotoxic sulphite and bisulphite, 
CONCLUSION
Rapid industrialization and urbanization in the steel city of Rourkela has caused several environmental damage in different areas and colonies of the city. Besides RSP, some other large and small scale industries are operating in the steel city Rourkela which is the major sources of significant disequilibrium in the air quality. The air pollution survey in different areas indicated higher values of SPM in ambient air. The dust released from industrial sources is the major factor for such high SPM in air. The gaseous substances released from industrial sources also contributes the pollution load in air. The increase in fossil fuel combustion in industries causes increase in both dust as well as gaseous pollutants in air. The SPM is carried by wind to different localities of the city as per the wind direction. It was observed that the dust fall rate in Basanti colony area is the highest, indicating the prevailing wind carrying the dust BISWAL, KAR, DAS AND PANDA towards that direction. High value of SPM cause more respiratory diseases in that area. Lead concentration is maximum in Panpose area because of more automobile exhaust and industrial smoke. Some road side plants are found to be good accumulator of lead. The dust falls found to be more in Basanti colony area because of huge fuel combustionin industries. The pH of the rain water is acidic in most of the areas in the city due to huge gaseous industrial emission of SOx, NOx and CO 2 . Therefore, the present study reveals that concerted effort is required by all the segments of the society including the Govt., for environmental protection in the steel city.
